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Alternative

Lo Take wy action.,

4. Hestrict use of parldag
1oL ano require Droper
malntenance ol suriace
Wi
@) Cornmissioner's

recoinmendation or
b} Commissioner's
arder,

b}

o)

d}

ALTERNATIVE ACTIONS

Health Risk Assessment Bngineering and Cost
5005 vxoess Tatal cancers per year Bope,

due to external radiation exposure,
This corresponds to 7% of the risk
due to natural background radiation.

Risk to & workers receivirg b
dise s Increased by 73% of that due
1o matural backgroound or 75 mremfyr,

Tisk due to radon emanation and dust
froem potheles I surface Integrity is
not maintained,

Povertial clsk due 1o mimmi;zg
jovse pleces of slag Hor souveniers,
2.4} i wrea surrounding parking lots.

As b (1) above sxcepts

Exposure from aleborne activity Is
reduced as the surface Integeity

I preserved,

to enforoe Commissloner’s
recommendstion or order
through surveys and
enforcement action, if
tended.

Comments . :

Concentration of radisactive material exceeds

the levels exsmpted from Hoersure under Part 16,
Measured exposure lovels in the parking lot range from
0.2 to 0.3 mfhr. The maximum caloulates to be 4368 mre
per vesr. Port 16 lmits the dose to 500 mrem)yr, 83

the maximur the general public may recelve, Itis
urstikely that an Individua! witl spend sulllcient time

in the parking lot to receive a dose of 300 meerm in

ane year (average 19 hours per weekd. Howseer, there
are no resteletions to peevent an individual from dolng so.

The maslmure setimated dose recelved snnually by four
wnployees is 73 mrem por person.

Bethmates of dose due to radon o the bulhlings are 1o
b obtalimed,

The Commissloner's recommentdation/srder neods

o take in oonslderation the jong range wse of the site
which may involve a change in Its use. The restriction
should be untimiired 1o Bme dnd should stipudate that
the land could not be wed for & purpose that is Hkely
to bead 1 8 dose to sny Individual exceeding 170 meem/
year such as parking and living in recreational vans.




Alternative Health Risk Assessment Engineering and Cost Comments

3. Cover parking area to- Can reduce external exposure as well a) Covering the surface and The problem of the fong re Wikl nest
reduce exposure levels as airborne radioactive material, maintaining the integrity be solved. The intogF ¥ ol voring material
and restrict future ue Risk may be reduced to an soceptable of the cover, needs o be malmtained, The Mitinued monitoring
of site via Commissioner’s level for unrestricted occupancy. bl Regulatory agency will be required. The depth of the layer needed will ,
arder, monitoriog the surface depend upon the material 1ol and the exposure level
condition, that Is acceptable, The cont han action should be
Collect and dispose of €} Cost of collection and considered in the determination ol the "acceptablen
loose slag disposal of loose slag exposure level. If the total annual dose of 170 mrem
cannot be achieved through sueh an setion, additional

restrictions on eccupancy of the site will be required.

b Commissloner's order Such actions will reduce waposure dus The problem of long range e 8l the site will fot be
restricting use of parking  to time spent inside the buildiogs wideh - solved, The integrity of the selace in the parking lots needs
lot reguiring collection is about 40 to S0% of the total estimated 1o be maleaained, Sueh ap diternative witl be difficult to
wnd disposal of loose slag  ewposure. It will not atfect risks due to Justily from o risk ooy polik of view as the pessilbility of
and requiring actions to exposure in the parking lot, exposure sppesaching, o wxtoedlog Part 16 indts, s
reduce exposire inside associated with the parking 1618 and not with exposure
the buildings, such ass inside the buildings. in determifing the extent of such
a) remove siag adjacent a} Cost of action taken action, a risk vs cost evaludtion needs to be made.

o bulldings . : b) Regulatory agency needs to .
b} cover the floor of the anlaree comemizsionsrts
cistiision shop and . ’ wrder

car wash ares In Bada
Pontlse with a concrete
. layer

¢l apply sealing material
to the Hooe of the
codlision shop and wash
area in Bals Pontiae in
order o redute radon
leakage into these areas
{EE this is fourd 1o be a
probiem)




¥ Alternative

5 Commissioner's order
requiring removal of ©
radivactive material
trom parking lot and
surrounding areas
throughs
a) removal to snother

site,

b) burial of material
on site.

. ‘ ////
Health Risk Assessment

Eliminate risk due 1o parking and future
use of land.

al Increased risk to persons involved in the
process particulacly due to dust particles.

b} Increased risk to persons involved in
the process, however, eliminates risks
due to travsportation.

Engineering and Cost

While the rigk due to brea
containing the radiosctive
be smally bt oould be oo
swternal srposure,

st particles
18 expected o

Four disposal alternntivet m
a) Cost of removal, trans. Rmurrx 10 the site wherg
portation and disposal, \
Disposal slte radiologioal
monitoring, Regulatory
agency Heensing and control, ;
5} As a) above with reduction of Bury on the exlsting landy
st of transportation and
disposal.

Bury at a State controflad
Ship material to o Home
commercial disposal site

Perpetusl care required by
either alternative a) or b,
Coost estimate 1o load on trucks
5100000 vo $200,000.

loactive material

Relative cost in increasing oedéy are b, a), ¢), and d).
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More debris in the fenced area. This area is blacktopped aiso and may be the original s

condition and the brush growing up th




e

Area of Rapid Bow! parking lot Mimﬁng disrepair. Note the underlying layer of asphalt. Typically these areas exhibit higher contact readings
than the surrounding top layer of asphalt.
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Another area of disrepair in the front parkin:
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ance was performed
around broken asphalt
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U-238
U-233/234

Th-230
Ra-226
Th-232
Th-228
Ra-228
U-235/236




Thorium

Actinium

Francium

Polonium

Actinides

| Adkali Metals
Adialine Earth Melals
Halogens
Wetalloids
Moble Gases

Poor ietals
Transition Metals

“Bi

01 Minutes

2.1 Minutes

Thallium



141e+10
Years

Thorium | 2
234

v
o
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WEWES

makes more sense...

U-238
U-233/234
Th-230
Ra-226
e ... . W/////KV//////////XX//////%///XK/&/ . ..., ...____________
Th-232 0.964 3.49
Th-228 0.712 3.35
Ra -228 1 42

e . /// -

U-235/236 0.0636 0.0623 8.17

Depleted
Thorium?
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Resident

ingestion
inhalation
external

ingestion
of produce

consumption

ingestion
inhalation
immersion
ingestion
of produce

inhalation
submersion

oil ScreeninglLevels
tor protection of qroundwater

Construction

Worker

ingestion

inhalation
external

inhalation
submersion

Gutdoor
Worker

ingestion
inhalation
external

inhalation
submersion

Indoor
Worker

ingestion
inhalation
external
Air
inhalation
submersion

ingestion
inhalation
external

SurfaceWater

ingestion
immersion
Air
inhalation
submersion

Biota

game

ingestion
inhalation

external

consumption
of produce

inhalation
submersion

ingestion
inhalation

immersion

consumption
of produce

Biota
poultry
egys
beef
milk
swine
fish




Resident

.

Construction
Worker
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Indoor Worker

QOutdoor Worker

Recreator
Recreator

Recreator ,
Recreator

Recreator
Recreator




rE P
L Lung
Absorption. Absorption
Type Type

Pa-23e 5
Ba-lidv D &
Ba-dle=0 &

L1 8§ 8]l

Inkalation

Blope
Factor

irishipii

49
TRE-1
2BIELR
LaEL
JAIELE
4. 33E-08
A0EE
27BE-0R
23608

External

Exposure

d5BED
e
LBIE-0
sEEGD

Bl
Soil

Ingestion

Slope
Factor

(riskipCi)

GBEE-12
AdlE
2EEE0
BI0E 0
BaADE-11
e
BATE-1
aaE 2
811E-0
BUOE
A BBE-11

Concenration
plig)

164E+D2
BElED

Particulate
Emission

Factor
(m¥kg)
JUlE- L
A00E+10
AlEY D
JLUE+ D
JUlEY D
AOLE+D
A0
abE+1L
A0lE+1D
J00E+1D
JE+ D

Lambda
Hyear)
S8 B
SOBEL0L
BolE+D
404
1200
2EIED
48311
L BED
LBlEDE
BALE 0
1BBE-1D

Halflife Coprertion

{)@%ﬁ s
702E04
7 B5E-04
1.60E+03
5 756400
191E+00
7 54E404
141E+10
6 .60E-02
2 46E+05
7.04E+08
447408

20001 m*

Soil
Volume
Brea

Factor
B4iE0
BA7E-
a0
938E-01
e
BElE-DY
1A0E+0
Lo
1.00E+DD

=

“‘%\Q\%\K\\Q\”\\\\K\\K\

-

%

o

o

s

T

CEETEL S

Flisk

1.15e-11

2 40E-14

,1 RE-11

’MK»&%

Rishk
183E- 5
TBIE-20
2UE- 4
GEIEOE
1B
EB4E-1
491
232E90
1RIE-L
BITELD
LBEQ
521608

Enternial

westion Inhalktion Exposute

Risk
dBEELY
141E00
A3VED
BEEE-GS
SABELR
1liEDE
Bi6E-UR
A4 0
1BIELT
87308

i e

e

Total
Fisk
4BEE-7
141E-D8
4A0E-ND
BEDE-DS
JUE s
433608
47808
1887

43306

388E-10

/
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Exposure  Adult 20001 m?  gem %
Slope . Soil Soil %
Factor - Ingestion Particulate Volume  Volume % Extarnal
rishiyr Slope.  Emission Area Gamma . Ingestion ggmﬁ Exposure Total Total
~ per Facy Factor - Lawmbda Halfiife  Cornection Shielding  PRG % mﬁm PEG PHG PR
lsotope riskipCh  pClgy o biskpCll  imPRgl (lyear lyesrs) Factor Factor ipllig) %gp g pliigl imakg
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Indoor Worker

Composite
Qutdoor Worker

Recreator
Recreator

Recreator
Recreator

Recreator

Recreator

2.42E-04

| 2.58E-03

| 1.73E-03
1.85E-03

3.14E-04

SaE04

.
i

.

Ra-~
B e~

4 49E-04

4 81E-04




Th-232
Ra-228
Ac-228
Th-228

Ra-224+D
(inc. Pb-212, Bi-212, T-208)

U-238
Th-234
Pa-234

U-234
Th-230

Ra-226+D
(inc. Pb-214, Bi-214)

U-235+D

1700
517
126000
12000

771000

2330
272000
71100
2100
1880

-

24 199
° e
39.2
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199 pCi.g (max)
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Site’'s Current State

Full Removal

199 pCi.g (max)
248 pCilg




Site’s Current State
Full Removal
10 cm
20 cm
30 cm

6.60E-03
1E-04

2.05E-03
8.41E-04
3.55E-04
1.74E-04
8.88E-05

199 pCi.g (max)
2.48 pCilg

8.11 pCi/g
20.1 pCi/g
50.1 pCi/g
112 pCi/g
267 pCil/g




Site’s Current State
Full Removal
10 cm
20 cm
30 cm

6.60E-03
1E-04

2.05E-03
8.41E-04
3.55E-04

1.74E-04
7

-

I
)

'8.88E.05

199 pCi.g (max
2.48 pCilg

8.11 pCilg
20.1 pCilg
50.1 pCil/g
112 pCilg




Lead (inch)

(2sheets
required with
lead)

1/8 inch sheet

ption 10



Full removal
16” concrete

1/2” steel + 127 concrete

11/2" steel + 8" concrete
21/2" steel + 4” concrete
3 1/27 steel

1/8" lead + 2 1/27 steel
Ya’ lead + 27 steel

3/8" lead + 17 steel

2" lead + 1/2" steel

1E-04

8.88E-05

248 pCi/g

185 pCil/g
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Scenario :
DCGL
LBGR Number of

Alpha Samples
Beta
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Deciding on
gridding pattern
Reject

|

i

i

\
Why not clea

Statistical Test if
hard to decide
clean or dirty
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